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Landscapes and geological pro-
cesses are inherently multi-di-
mensional, shaped by interac-
tions across diverse temporal 
and spatial scales. Investigating these systems requires integrating data and perspectives that span 
seconds to millennia and submillimetric to continental spatial scales. By studying geological pro-
cesses such as erosion, sediment transport, sedimentation, and tectonics at different scales, we can 
uncover critical insights. 

For example, short-term studies using high-resolution remote sensing imagery can capture rapid 
changes like landslides, while long-term geochronological methods—such as terrestrial cosmogenic 
nuclides (TCN, e.g. 10Be), optically stimulated luminescence (OSL), and radiocarbon dating (¹⁴C)—
provide detailed insights into landscape evolution over millions of years. Geochemical analyses, 
including high-precision techniques, further reveal the elemental and isotopic compositions driving 
Earth’s dynamic processes. 

This multi-scale approach not only enhances our understanding of dynamic Earth systems but also 
helps address pressing challenges, such as predicting natural hazards and managing resources in 
various environments. Drawing from examples in the Andes of South America, this talk will illustrate 
the needs of bridging temporal and spatial gaps to build up comprehensive models of Earth’s 
processes.
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